I. Introduction
A charge controller is needed in photovoltaic system to safely charge sealed lead acid battery [1] . The most basic function of a charge controller is to prevent battery overcharging. If battery is allowed to routinely overcharge, their life expectancy will be dramatically reduced. A charge controller will sense the battery voltage, and reduce or stop the charging current when the voltage gets high enough. This is especially important with sealed lead acid battery where we cannot replace the water that is lost during overcharging. Unlike Wind or Hydro System charge controller, PV charge controller can open the circuit when the battery is full without any harm to the modules [3] , [5] . Most PV charge controller simply opens or restricts the circuit between the battery and PV array when the voltage rises to a set point. Then, as the battery absorbs the excess electrons and voltage begins dropping, the controller will turn back on. Some charge controllers have these voltage points factorypreset and non adjustable, other controllers can be adjustable [1] . Important functions of battery charge controllers and system controls are to [2] :  Prevent Battery Overcharge: to limit the energy supplied to the battery by the PV array when the battery becomes fully charged.  Prevent Battery Over discharge: to disconnect the battery from electrical loads when the battery reaches low state of charge.  Provide Load Control Functions: to automatically connect and disconnect an electrical load at a specified time, for example operating a lighting load from sunset to sunrise.  A series charge controller or series regulator disables further current flow into batteries when they are full.
A shunt charge controller or shunt regulator diverts excess electricity to an auxiliary or "shunt" load, such as an electric water heater, when batteries are full.
II. Controller Configuration
In shunt type controllers shown in fig1 , diverts array energy to a parallel (or shunt) path when the batter reaches the full charge VR set point. Charging is then resumed once battery voltages fall below the VRR set point. This approach is not recommended for larger systems, since power losses in the switching element are high and require a means of heat dissipation. In series type controllers, shown in fig 2, terminates charging at the VR set point with an in-series element which open circuits the PV array. As with the shunt interrupting on/off controllers charging is then resumed, once battery voltage falls below the VRR set point. These controllers may or may not, require a blocking diode depending on the switching element. In shunt linear method uses a control element to maintain the battery at the voltage regulation set point as it approaches full charge. By shunting power away from the battery in a linear manner, this provides a constant voltage charge to the battery. In this controller, a zener diode with reverse voltage rating equal to the VR set point is installed in parallel with the battery. When the battery voltage equals the diode voltage, the diode conducts, shunting as much current necessary to keep the system on a constant voltage charge. In series linear method applies a constant voltage to the battery as it approaches the full charge VR set point by using a series control element which acts like a variable resistor. This element dissipated the balance of the power that is not used to charge the battery.
In pwm based charger ,uses a solid state switches to apply pulses of current at a reasonably high frequency (eg. 
IV. System Software Design
ISIS provides the development environment for PROTEUS VSM, our revolutionary interactive system level simulator. This product combines mixed mode circuit simulation, microprocessor models and interactive component models to allow the simulation of complete micro-controller based designs. ISIS provides the means to enter the design in the first place, the architecture for real time interactive simulation and a system for managing the source and object code associated with each project. In addition, a number of graph objects can be placed on the schematic to enable conventional time, frequency and swept variable simulation to be performed. Major features of PROTEUS VSM include: 1. True Mixed Mode simulation based on Berkeley SPICE3F5 with extensions for digital simulation and true mixed mode operation. 2. Support for both interactive and graph based simulation. 3. CPU Models available for popular microcontrollers such as the PIC and 8051 series. 4. Interactive peripheral models include LED and LCD displays, a universal matrix keypad, an RS232
terminal and a whole library of switches, pots, lamps, LEDs etc. A supply source, Vgen (solar voltage) greater than threshold value (>12V) is supplied via generator. This can be achieved by increasing the variable resistor value at RV1. If source is greater than threshold value, the controller (ATMEGA ) will measured potential from Vb1 (Voltage battery 1) and Vb2 (Voltage battery 2). When both batteries are high (greater than 11.5V), and both the relays are off as shown in fig 6then high Led is turned on stating both batteries are full (led 1).
FIGURE-6 (Animation result both relays remains open)

Charging of battery 1(Va).
Vb1 is set to low by lowering the variable resistor at RV3. The controller will starts charging by Vb1 charging led is turned on (led2) and high led (led 1) is turned off, as shown in fig 7 relay switch 2 remains open . When Vb1 is fully charge, the controller will proceed to charge Vb2, since Vb2 already fully charge then again high led is turned on.
FIGURE-7(animation result of switching the relay) FIGURE-8(channel b of digital oscilloscope shows switching action of relay)
Charging of battery 2(Vb)
Vb1 is set to high by increasing the variable resistor at RV3 and lowering Vb2. The controller will starts charging Vb2 and charging led is turned on for vb2 (led 3)& When Vb2 is fully charge, the controller will proceed to charge Vb1, since Vb1 already fully charge then (led 1) is to "on" again.
Lower source.
The source, Vsolar is set again to be less than 12V, by decreasing RV1. The controller will keep on sampling until Vsolar starts to increase and greater than threshold value 
Operation of System
Pulse Width Modulation (PWM) is the most effective means to achieve constant voltage battery charging by switching the solar system controller"s power devices. When in PWM regulation, the current from the solar array tapers according to the battery"s condition and recharging needs. In the fig 8 solar charge is controlled by controlling the duty cycle ,such that an optimum 13.75 volts is fed to battery for charging purpose.2N3055 NPN power transistor , Packaged in a TO-3 case style, it is a 15 amp, 60 volt is used as switching device Initially 50 %duty cycle is fed in MCU using PORT C0. As the solar voltage is unregulated the voltage is controlled by adjusting the duty cycle .Two reference voltage is fed in MCU, whenever solar voltage is < reference voltage V 1 (>> Pwm), similarly vice versa.
Simulation results of pwm charger
The proposed charge controller is simulated by using Proreus ISIS 7 Professional for six cases listed in 
Algorithm of pwm based charge controller
As microcontroller software works as sequential basis, it will perform these steps sequentially. 
V. Conclusion
The article is being simulated in the Proteus software, the hardware must be tested accordingly, Proteus not only make many MCU visualize, but also can visualize many MCU examples. This is 80-90 % similar to real operating device The history for on-off regulators has been early battery failures, increasing load disconnects, and growing user dissatisfaction. PWM has recently surfaced as the first significant advance in solar battery charging. PWM solar chargers use technology similar to other modern high quality battery chargers. When a battery voltage reaches the regulation set point, the PWM algorithm slowly reduces the charging current to avoid heating and gassing of the battery, yet the charging continues to return the maximum amount of energy to the battery in the shortest time. The result is a higher charging efficiency, rapid recharging, and a healthy battery at full capacity. In addition, this method of solar battery charging promises some very interesting and unique benefits from the PWM pulsing. These include:
